Background: There has been a longstanding debate regarding whether keratoacanthomas (KAs) are neoplastic or reactive/inflammatory lesions. Aim: The aim of this case report is to, within the aforementioned debate, offer support in favor of the potential reactive nature of keratoacanthomas. Case Presentation: A 64-year-old male presented with an eruption of 25 keratoacanthomas within a red ink tattoo. Eruptions were partially resolved over a matter of months, and completely resolved with treatment using oral Acitretin therapy. We believe this to be the third such reported case of eruptive KAs within only the red ink portions of a tattoo. Prior cases involved 2 and 8 KAs each. Discussion: Multiple studies suggest that KAs are neoplastic in nature and very distinct from cutaneous squamous cell carcinoma. Especially interesting is the finding that KAs have increased expression of apoptotic genes; this is particularly notable because of the tendency for these lesions to spontaneously involute. Skin tumorigenesis can occur in predisposed individuals after carcinogen exposure, thus red ink possesses theoretical potential as a carcinogen. KAs could be seen in this case as in fact a reactive neoplasm.
Introduction
Keratoacanthomas (KAs) are squamous cell variant neoplastic lesions frequently encountered in clinical dermatology [1] [2] . Their exact etiology is yet to be clearly understood, though most recently the literature suggests they are a folli- have been shown to react differently than most cutaneous neoplasms [3] . Clinically, they present distinctly as rapidly progressing erythematous papules and nodules that evolve to contain a hyperkeratotic, crateriform central crust. They often progress rapidly and have potential for spontaneous involution [4] . Despite this, KAs are often treated clinically as SCC and excised before spontaneous involution occurs. This is due to the clinical and histopathologic difficulty in distinguishing the two. Various exposures and risk factors have been associated with the development of KAs, though typically the lesions are spontaneous [3] .
Multiple genetic syndromes have been described in which the eruption of multiple KAs can occur, however in non-syndromal patients eruptive lesions is rare.
In certain case reports, various traumatic insults have been suggested to cause
KAs to occur, potentiating a reactive or koebnerization-like tendency of KAs.
The potential for tattoo ink to act as one such inciting insult has not been well described, despite the multiple other diseases known to be associated with tattoos. A total of 17 cases have been reported in which a KA has occurred within the red ink areas of cutaneous tattoos [5] . We report a case of eruptive KAs occurring entirely within red inked portions of a tattoo. 
Case Presentation

Discussion
KAs are most frequently recognized as a variant of follicular SCC [6] . They have a tendency to develop quickly and clinically present as solitary papules ranging from 0.5 to 2 cm in diameter. Maturity of the lesion leads to a pink-red nodule with a crateriform, hyperkeratotic center. Differentiation from SCC, amelanotic melanoma, and basal cell carcinoma is often not possible with physical examination alone. Growth typically continues for months and is often followed by involution over the same time span. Notwithstanding, many lesions are treated before spontaneous involution due to the difficulty in differentiation from other neoplasms [7] .
Much debate has been had in classifying KAs as neoplastic or reactive. They have been found to occur in areas of trauma, surgery, chemical irritation, and UV exposure [3] . Most commonly, however, they are found to be isolated and apparently spontaneous. Rare cases of eruptive lesions are encountered mainly with genetic syndromes [6] . The appearance of eruptive KAs confined to a red ink tattoo is inconsistent with these known syndromes. argues strongly for the benign nature of the lesions, citing that of 445 cases studied over time, zero cases of metastasis were reported and no deaths occurred at the hand of the disease. To the contrary, 5.6% of SCCs directly resulted in death [8] .
Despite their low metastatic potential and distinctness from SCC, KAs are pathogenetically neoplastic. Ra et al. studied the molecular profiles of KAs in comparison to both regular skin and SCCs and found highly varied expression profiles; 1449 genes were expressed differently between the two diseases. This is compared to actinic keratosis, a purported pre-cursor to SCC, which only varied from SCCs by only 9 genes [9] . Likewise, other studies have supported molecular differentiation between the two in pathways ranging from growth to cellular maturation and apoptosis. Interestingly, many of the genetic derangements identified lead to increased apoptotic signaling, a potential cause of spontaneous involution.
The finding that skin tumors can be induced by exposure to a carcinogen in those with an oncogenic predisposition has been demonstrated [9] . HPV is one such potential carcinogen that has been associated with KAs. The potential for tattoo ink in this case to act as a carcinogen in KAs has not been proven but is theoretically within reason.
Tattoos have been known to cause a variety of dermatologic complications, albeit rarely. Most adverse reactions are infectious or allergic. Autoimmune reactions to various ink components are also described. One small trial estimated that 2.1% of tattoos develop infectious, allergic or granulomatous reactions [10] . However, the incidence of tumorous reactions within tattoos is so rare that it is not currently described. Less than 50 cases of skin cancer occurring within a tattoo, including melanoma, basal cell carcinoma, SCC and KAs have been reported. Of all reported cases, 28 were associated with red ink, 17 of these being KAs; only two of these cases described eruptive or multiple KAs arising solely within red ink portions of the tattoos [5] . Thus, while an association with red ink can be proposed, the tendency for eruptive KAs to occur within red ink is exceedingly rare.
This case appears to highlight much of this information. The patient appears sions. Interestingly, they also followed the pattern of spontaneous involution as the patients saw some improvement over the course of eight weeks without treatment. Acitretin therapy appears to have been successful in obtaining near clearance with successful eradication at one-year follow-up.
